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BACKGROUND: With the spread of pyrethroid resistance in mosquitoes, the
combination of an insecticide (carbamate or organophosphate) with a repellent
(DEET) is considered as a promising alternative strategy for the treatment of
mosquito nets and other relevant materials. The efficacy of these mixtures comes
from the fact that they reproduce pyrethroid features and that positive interactions
occur between insecticides and repellent. To better understand the mechanisms
involved and assess the impact of detoxifying enzymes (oxidases and esterases) in
these interactions, bioassays were carried out in the laboratory against the main
dengue vector Aedes aegypti.METHODS: Topical applications of DEET and
propoxur (carbamate), used alone or as a mixture, were carried out on female
mosquitoes, using inhibitors of the two main detoxification pathways in the insect.
PBO, an inhibitor of multi-function oxidases, and DEF, an inhibitor of esterases,
were applied one hour prior to the main treatment. RESULTS: Results showed that
synergism between DEET and propoxur disappeared in the presence of PBO but not
with DEF. This suggests that oxidases, contrary to esterases, play a key role in the
interactions occurring between DEET and cholinesterase inhibitors in mosquitoes.
CONCLUSION: These findings are of great interest for the implementation of
"combination nets" in the field. They support the need to combine insecticide with
repellent to overcome insecticide resistance in mosquitoes of public health
importance.
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